There has been conducted an experimental study and longitudinal design with which method highly sensitive and specific has been developed, using the equipment ultraperformance liquid chromatograph with a detector mass -mass (UPLC -MS -MS) for the qualitative and quantitative determination of ester misoprostol through its metabolite misoprostol acid in serum samples. A peak was obtained at 2.2 min of chromatographic running and the results are between 3.1 and 18,4ppb.
Introduction
The present work aims to develop a qualitative quantitative method using the UPLC MS-MS equipment, for the determination of misoprostol ester through its metabolite, misoprostol acid, in human serum samples who consumed misoprostol ester for abortive purposes. This study was conducted in the Toxicology Laboratory of the Institute of Legal Medicine of the Public Ministry. At the national level there is no official method and internationally there are methods in similar teams1 The highly sensitive and specific qualiquantitative method of the UPLC MS-MS team, which is developed in the present study, can determine misoprostol ester through its serum acid misoprostol metabolite of pregnant women who have ingested misoprostol ester in abortive doses.
Material and methods

Types of study:
The study is experimental and longitudinal in design.
Samples and pre-treatment
Methods were tested using liquid-liquid extraction with various pure organic solvents and mixtures, which gave non-reproducible results. Techniques were then tested using solid phase extraction cartridges (SPE) for the pre-treatment of biological samples. LC-18, LC-8 and hydrophilic-lipophilic balance, cationic and anion exchange (HLB) cartridges that were investigated using Oasis® protocols and those recommended by each manufacturer were tested; each of 3mL and 30mg with various dilutions, conditions, washing and circumvention reagents. HLB Oasis® cartridges gave consistent results in terms of recovery of misoprostol acid in addition to obtaining a cleaner target. SPE HLB cartridges were preconditioned with one mL of methanol solution: water (1:1), then the sample was loaded. Water-methanol solution (9:1) was used as the wash solution, then the analyte was eluted with a mL of pure methanol to which one milliliter of water was added, placing the mixture in a 1.5 mL vial from which it was injected only five µL in the LC-MS / MS.
Sampling (Sampling)
Frozen blood or serum samples were received, taken at the different headquarters of the Institute of Legal Medicine nationwide.
After centrifuging the samples and separating the serum, they were accepted for analysis.
Method Development
Liquid chromatography
To obtain a symmetrical peak and a retention time of ~2.2 min (Figure 1 ), several solvent mixtures such as water and methanol were tested using different proportions, with average flows of 0.3-0.6 mL/ min, giving better results the mixture of methanol: water (Table 1 ).
Mass spectrophotometry
To optimize the negative electro spray ionization (ESI) conditions for misoprostol acid, quadrupole scans were performed in negative ion mode. During a direct infusion experiment, the spectral mass for misoprostol acid revealed a peak at m/z 367.1 amu. When experimented with misoprostol acid m/z 367.1 amu in MRM mode, the collision energy originated a son ion of m/z 249.0 amu.
Selectivity
Control human serum (analyte free) and human serum inoculated with misoprostol acid were injected whose samples underwent the SPE process described above. No interference peak of endogenous compounds was observed at the retention time of the analyte sample compared to the white sample. The retention time of the misoprostol acid was 2.2 min. The chromatographic run time was five min ( Figure  1 ).
Calibration curve
The calibration curve was constructed using calibration standards of 1; 3; 5; 10; 15 and 20 ppb. The calibration curve was prepared by determining the best average peak response -area vs concentration and adequate at y = mx + c.
Sample Preparation
The blood or serum samples collected belonging to cases of possible abortions were processed as follows: 1. Five mL of blood sample was obtained and poured into a glass tube, then centrifuged, giving one mL of serum; This milliliter was subjected to solid phase extraction with a three mL HLB cartridge, preconditioned with a mL of water solution: methanol (1: 1), washed with a mL of water: methanol solution (9: 1) and the analyte eluted with one mL of methanol, one mL of water was added at the end and five µL was injected into the LC-MS / MS system.
Identification
and quantification of misoprostol in serum An LC system equipped with an isopump degasser with autosampler was used to inject five µL aliquots of the processed samples; The system had an Acquity UPLC BEH C18 column (1.7 µm; 2.1 X 50 mm), maintained at room temperature (24±2°C). The mobile gradient phase, with an electrospray ionization mass spectrophotometer (ESI), is presented in Table 1 . Quantification was performed by MS-MS detection in negative ion mode (ESI negative) for misoprostol acid. The cone voltage was 25V and collision gas was 20V. Ion detection was performed in 
Standard solutions
The primary stock solution 1.00mg/mL of misoprostol acid was prepared in a mixture of water: methanol (1: 1), liquid chromatography grade and stored at -4°C. Appropriate dilutions were made with methanol: water mixture (1: 1), to which working stock solutions of 1; 3; 5; 10 and 20 ppb on the day of analysis and these solutions were used to prepare the curve. The work solutions in duplicate were stored at approximately -4°C for one week, and each one was read three times.
Results
The results were the following: Table 3 shows that there is a positive and significant high correlation (0.99, p=0.00 <0.05) between concentration of misoprostol acid and the area under the curve (Figure 2) . Table 4 shows that the coefficients of variation for the average concentrations are less than 15% (Table 5, Figure 3&4 ). Area down the curve one 6 9,2 0,9 0,00* 0,00* 0,00* 0,00* 0,00* three 6 40,3 1,8 0,00* 0,00* 0,00* five 6 67,2 1,8 0,00* 0,00* ten 6 138,7 2,2 0,00* twenty 6 285 2,5
Misoprostol Acid Concentration one 6 1 0,1 0,00* 0,00* 0,00* 0,00* 0,00* three 6 3,1 0,1 0,00* 0,00* 0,00* five 6 5 0,1 0,00* 0,00* ten 6 9,9 0,2 0,00* twenty 6 20 0,2 * p <0.05 significant 
Discussion
The dose for antacid therapy purposes is one oral misoprostol tablet (200µg), whose intake results in lower plasma levels than those found in this study; on the other hand, for abortive purposes, three tablets (600µg) oral vial and two tablets vaginally (400µg) are used, making a total of 1000µg. An LC-MS/MS method has been developed for the determination of misoprostol acid, using a solid phase extraction (SPE) procedure from serum samples. The curve obtained has concentrations of 1; 3; 5; 10 and 20 ppb (x 10-3µg/mL) in methanol medium: water. Table 2 shows that the values obtained from the samples are within the limits of the curve. According to the bibliographic reference1 the values obtained are in the range of pg/ mL. The main differences between the method of Zou et al., 1 and the method developed in the present work are the following: a) The dose was 0.6 mg, however in our method it was 1mg (03 tablets orally and 02 tablets vaginally)
b) The samples were blood with heparin, this is plasma, instead we use serum.
c) The samples were obtained from a controlled universe, 20 healthy individuals, however in the present study it is an uncontrolled universe.
In the study by Zou et al. , 1 20µL aliquots were injected into the chromatograph, instead in the present study they were 5µL aliquots. The equipment used by Zou and it was a hybrid LC-MS-MS unit with Agilent brand quaternary pump and Applied Biosystem brand detector, however in this work it was a UPLC MS-MS brand Waters Acquity model. Blood samples, in the study by Zou et al., Were taken at the times of: 7.5; fifteen; 30; Four. Five; 60; 90; 120; 180; 240 and 360 minutes after the dose, however in the present study it is not possible to determine the times in which the samples were taken due to impossibilities of origin such as ignorance of the time of taking the abortive tablets by the pregnant woman. Concentration values in the study by Zou et al. were average values in pg/mL at each of the times indicated in 6.6. In contrast, in the present study it was a shot with an unknown time reading, these values are between 3.1 to 18.4 ppb.
It is presented as an alternative to traditional liquid-liquid extraction, an extractive method by SPE using the HLB Oasis Max 2 300mg x3mL cartridge, with which the analyte was extracted, eluting with methanol to which water is added giving a methanol mixture: water (1:1) ready to be injected into the LC system. Table 5 shows that as the amount of acid misoprostol increases, the mean area under the curve increases, statistically significant Table 5 shows that as the amount of misoprostol acid increases, the mean misoprostol concentration increases, statistically significant. Table 4 shows that the coefficients of variation for the average concentrations of misoprostol acid are less than 15%. According to a bibliographic reference, the plasma concentration of misoprostol ester reaches peaks after 20 minutes of intake. 3 Unchanged misoprostol (ester) cannot be detected in plasma even five minutes after oral dose. 1 Conclusion a. A qualitative quantitative method was developed for the determination of misoprostol acid using human serum.
b. Misoprostol ester could not be determined in serum samples since misoprostol ester is rapidly metabolized to misoprostol acid, its active metabolite.
c. In the cases received and analyzed the concentrations were determined and quantified, whose values are in the range of 3.1 to 18.4 ppb.
d. The concentrations found in our study, which are in the range of 3.1 and 18.4 ppb could not be correlated with the values found in item 1, of bibliographic references, because there are the following differences: types of samples, sampling times, equipment used, population of samples, doses and volumes of aliquots injected into the equipment.
